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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor device of high 
reliability by a method, wherein TFTs of a proper structure are arranged 
corresponding to the function of a circuit. 

SOLUTION: A semiconductor device is equipped with a drive circuit 
section and a pixel section on the same insulator, where gate insulating 
films 115 and 1 16 of drive TFTs are set thinner than the gate insulating 
film 117 of the pixel TFT. In the pixel TFT, channel-forming regions 112a 
and 112b are formed below a gate electrode 121, and an isolating region 
1 13 is formed between the channel-forming regions 1 12a and 1 12b. At this 
point, the gate electrode 121 partially superposes LDD regions 111a and 
111b, and regions which it does not superpose on these regions. 
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(54) [fggj©***] «50t^B*«fc^©^ig^Fft 



(57) imm 

il 15, 1 1 6*ISTFTC9y-HfigIi 17J: 

k> bm<mifrz>o ztz, mmrFTTi*?- his 1 

2 1 ©Tl:f t *J\s&l£ffim 1 1 2a, 11 2b*^jSc$ 
DD^iSl lla,' 11 1 dtty- hSgirfi/jr^^ftSi: 




^2* 



liuf5B^l::^/£$tti>BMfT'FT©ffittjgtt, y-x 

BuJEB*SKtr«ME$ft*B*fTFT©?§H-Jitt, y-x 

[I»#^3] 1 Xtisjf^BKfcVT, BUlSiSit 

&^*fi*&«»iKtt2 x i 0 16 ~5 x l o 19 atoms/cm 3 £> 

msx-mmmo) i s»ic*ir«7cff*«*six, flufs&zt 

ff^»E«lS«^t±5 x l 0 ,9 ~3 x i 0 2, atoms/ciD 3 © 
[1**314] IMtgU Xtt»**2K:*siNT» fiufSfElfc 

Clf^5] 1 Xt±!*:£JS2K:teV^> mjfE^ft 

IaI?§SB&^/ST5TFT©y- H&ftKfcflflffiBUfSM:: 
^*Sns«#&fi©8m&fcttl3— E. 

■o. 

[»#3l7] *6«*±Ci|£*f*:Ji*»ja-r**lIS 

fi&f2¥»#JB©— spc/gsm© i 5KcjR-ra7c**jS 

tfJI5^^ft:B©-a5triJi2^2Xg«J; 0 i^jftg-C/S 

< 
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SfSS©T^i:WSh4: -rammer 

flufE^#fr/i©-gBK^8!J-g© 1 5fflfCJRT47C«S:SS 
ft t T <EftK7lftfe1HiK £^J5£-f S * 2 It fc , 

flu 12^5 IiTSI Lfc#*MWBJ:C«rE* l «SK J: 

o ti hup © n v > « 2 «jbr * r a 0 6 it t , 

«He»Hft»K±cy- h«**»riET4 4:Blii9C, flU 

20 fltjfBi^jftS^Mfe^iStifltilsy- hmSwT^S^flufS 
Sg©f^S^i£. 

[§»#:£ 9] Kf*«7Xti»*^8K:*jVNT, fluie<£i8 
£^&e*&««K:tt 2 x 1 0 16 ~ 5 x 1 0 ,9 atoms/cm 3 © 

MT«»i*t: t±5 x 1 o 19 ~3 x 1 0 21 atoms/cm 3 

©SfiT-fltjie7E^* ? i^sn s n a 3 1 t -r * 

30 [0 0 0 1 ] 

xyu-f tft*snss«3t^B*3«ttf-t©ei/j:m« 

■Cabs. 
« [000 2] 

[&*©&*&] TFT (Thin Film Transistor) tiSffi 

'JnMf^/M («T, AM-LCDtl^ 
•5) ^©JfcfflBB&tfSlg&Cjtab&nTf fc. @Stf 

[000 3] S#lft»::AM-LCDtiS&£3tmT£B 
50 2?gp (figr©B3&#E?U;*ii.fcM«) i:, BX&CE3I 



$ n tz * b s ^ t f t & E»-r z> mm m k » £ # i§i — g 

FT^iS««-»«:3S* V-^»K»Ih1B (7-*Bftls] 

[0 0 0 4] ift^-Cte. rn6@^gl5i:|gljlE]gg Ogffl 
BftBBfcfci^) ^oftfetr, fi^#SJ@&^rffiIE.[H] 
Kfc if t: V> o KBlHlK^oa&SlHlKffl* 

[0 0 0 5] L*L*c#&, BX^nbsiBst:-?**' 

TFTK#&6ftStti6*Wj:a;fctf>, *ii©TF 

J£$i^*TFT«ig«fii^:$nTv^^v^c[)^a«"C^) 

[0 0 0 6] 

**TftS*lfc t>^-efe0, TFTffc« (TFTMfc 
^n^>tttg) KJ&CT3#fc«tjgODTFTSrEfiU EI 

[0 0 0 7] £/c. B*«rJi. /hSV^HW?*®** 

qi « l -5 * « # « fi * jgja r /c (d m m * st « r a 0 
$e>tz. />sv^M«"e+»*r*7«aEffloisv^ei*TF 

[0 0 0 8] ^lt, Kttn-ewv^««tt**-r**« 

[0 0 0 9] 

35-^®^) ^^3V^T#fi»ffi©«IBCl£i:TTFT*ifi 

[0 0 10] IP*,, «7f^a«^iSa-C&^- ££g«-f 
Kt*y- hffiil^^ty- FIS^LDDWl 

ttAfccfc*#ftK3fiv^TFT*:eirr6o «fC 
%&W}&<Dm^N?- * * ^IT F TIZ fcV^T Z <DW&\Z 

[ooii] -^-c. *7m8i<i#(g^;r t*m$i?z> 
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*r) ttLDD««*«y- hMm?y- use 

B**fc LTV**. 

[0012] »fiFaK#KaT*-5di:*«ar 
y- Mfe*R©Kjp*ii*TF.T(!!>y- h 

^^i-5^^< t%Z L^h<DT~\ttj:^o 

[0013] l*u *&w<D±5izmmmK&&®m. 
mmi^comm^m^mom^z lv* c 

[0 0 14] *«wcii, K»®8fc*f ©it/ft; 

»fiS:i«t59iat:»j5St*TFT(J!)y- FKSR 

[0 0 1 5] *56H0i*TFTIi, Mg 

m&£?ZZtT\ m^y-hiS®TFTi: 

[0 0 16] J^±0«t-5H, BXSBfcMLTtt, ftST^ 
42S5LtJ ? iamTFT0A^Ma^i®/h{L'r^r i:T, PIS 

Z Z> 0 
[0 0 17] 

i:H*ffifc%— ft»j5SL/S:AM - LCDOSrSHSrSt 
UTCMOS[HlK^^UTV^^ 0 ^^c, iS^TFTh 

[0 0 1 8] H 1 ^^3V>T, 1 0 1 l*Wf&t££;fr-f 6j£ 
5i? ID *H»T«ii»to«:V^. 



[o o i 9] as i o i <D±iz&mm®&*j&i$.'t zt 

FT (mT, ogftlf, #b*ka 

ffl^ia^TFT (WT, B*TFTfcV^) OiSttJlfc 

[0 0 2 0] BIC^T, KftTFTOg&JIte, n 

*102, KU-f>«l0 3, y-M6»It^t 

«+-CliLDD««*:l^). 1 04J3cklff-**>P»ia 
fltt 1 0 5> t(/l:pf + *;HTFT (WIT, PTF 
Ti:^?) <Z)V-7Ml 06, KU-f VfittU 07*3 
«fctf*-**/WBjflMMU 0 8tfJS$ia5o fcfc> LD 
DfcliLightly Doped DrainOBgT**) ^ e 
[0 0 2 1 ] d^TFT (I d T'liNTFT) CO 

&t£B V-*«« 1 0 9, Kl/-f 1 1 0, L 

DD«ttl 1 la-l 1 ld:fc<fcl/* + *;W0j5fc««l 1 
2a, 1 1 2b-C^j5S<*n& 0 Sfc, 
1 2a£ 1 1 2b£®M£l*naK£MJ|flX® 1 5&£Jg 

(TFT#:*:7i&f£B#fcffitta K U-fvm 
Mil) ^fi<t§±t^f{:lgt$)So 
[0 0 2 2] 3 tf)B$, ff&WjT FT0)L D Dfii$ 104^ 
Si^TFTcPLDD®^ 1 1 1 a- 1 1 Idl:li2xl0 
16 -5 x l 0 19 atoras/cra 3 (»£ t < I* 5 x l o 17 - 5 
x 1 0 18 atoms/cra 3 ) ©ftStSSS^ 1 5KCJBTr* 

fc, B*TFT©#««*1 1 3 Cite 5 x 1 0 19 -3 x 
1 0 2l atoras/cm 3 (ffSKIilxio 20 - 5 x 1 0 20 a 
toms/cm 3 ) ©»fit?«MBSco 1 5^trS*r^>7t;^ (ft* 

[0 0 2 3] 'KU-f>«l 1 0 ri* ft 

fc^sgg^mfii (&T, fffl^SSg^ 
■5) 1 Uiilifflb^o KiBi:f?i:, Sl^fiffi 

[0 0 2 4] ZZT&mWCDm^, 10 9©fi 

«&v-xffi«u i i oomw* k u>r a,t* 

T, v-*«tt*: K-u>r ygtti:^AnSt)§S^tS) 
^SoT, 1 0 9«r K U-f >«tt*iPftf, 110&V 

[0025] yy^y- h«i£<Dy- hE^O 
Tfc-o«±<&* + *^»j«1M{ (1 1 2a, 11 2b) 

^n^^^ai-r^ig^g^M^s^ (i i ib, i 

1 lc, 1 1 . 3)^fc*RttSC: t-c, ft&o^^y- 
h#|j§ci: 0 ^/Jn$ V>HareH«$<&teffiS:*-r*B*TF 



(4) #5520 0 0-3 5 3 8 1 1 

6 

[ 0 0 2 .6 ] «fc <£ -5 tttt&0ttH!¥ 7-326767 
^&$K£f5«<*ftTV>£j&s, H»«IB«©*iSliLDD 

h U TftAia^/fVlI (TFT* 5 

^vlft^^atns K u-f v«at) <D%<t*fflffl?z>tz 
tb\zY- h ISi: L D D«*#*& tR» e>ftT 

[0 0 2 7] IP*>, *«M<^«ifi**±IB^*E«©«ii 

09C«t4LDD««l 
/0 1 lafc, Kl/^««1 10i:8tSLDDf«l 1 
1 d#, y- hSS 1 2 1 (:y- hjfeltJK£8U,Tfifc 

[0 0 2 8] ftH, gttJB*3<fctf» 1 MSS^IoT 

y- Me«R*^jasn** s , Hi-cttt»TFT©y 

20 - M6»Kl 1 5 (NTFT1) , 116 (PTFT 
ffll) B^TFTcoy- h&liRl 17^0iS<^ 
J5lc$n*o ft*ft-^tt, y- HB»R1 1 5. 11605 
Kfftt5-5 Onm (#£ L < 1 0 - 3 0 nm) t L, y 
- h J6JSR 1 1 7 Q>mm\* 5 0 - 2 0 0 nm (#£ L < it 
10 0-1 5 Onm) fc"r*itfAV\, 

[0029] mmr ft e>y- MesRi*— mm 

<&RJP"Cfc5ift5ttfri\, ip*>, El&lUKrt^S/jr^te 
»K**•r*eftTFT*«#SELTV^Tfcfl|*^<cV^ 0 * 
©JfeHftitft&^y- h«»K^*-rs 

50 TFTm< t h^mm^fttei-zz tiztj:% 0 % 
igujTFToy- h&mm(Dmmtm&®miO)m'm 

iitft (w^Haftfftje&K^r^iaiS) #5-1 

Onm, H3RTFTA 5 10 0-15 0nm<Z)y- h*fe)gjg=g: 
*FU Sit^aoSmft:^ 3 0-5 0nnii:VN-5©^T* 

[0 0 3 0] {i. L, HI ©«ifit*5V^TIi, fiftgi^) 
Btftl 18*B»TFT<5y-M6»Il 15, 11 

TFT^y- h&mmt&ftm&vmmmtm— 

[0 0 3 1 ] :©J:^:fiS§i0gt^S<t^: 

'>r^g<*:^^|§ 0 ^fc, T.FTcOffHxe* 
it f ^ h t U v i i: v * fij jflc 30i % h ix Z> o 
[0 0 3 2] y-h^iil 15-11 7©±t 

1*K»T FT coy- hlg 1 1 9, 1 20t, I^TF 
T0y-hlffil2 1^M$nSo H^t«J$ 



1 9-1 2 1 *5J:tf»2£*Wffil 2 2<DMl&ttftt L 
Tte, 700-1 150r (*?£L<ti 900-1 10 

[0 0 3 3] ft«^Cfi> #«ttSrfrr*&XK! (flJA 
wry > K-^> y o >m. #n > K-7^> y 3 yjR^) 
*>£JKR (iAl^^^f>I, 9^9 )vm, 
■r>§l, **>R«) Tfcft^U SuE&JRR*S/y-9- 
-tf KftUfc KM, BfliLfcSffcK (g{b*y? 

n&(&#*4*ffi*^fcufc^£R-ei&vv K± 

[0034] %tz, mm&mm*m^z>tgi&iz\*^ &m 
^aft^R^a^ BitiiM 

[0 0 3 5]*!:, 12 4(i«l|Hi6ltlT»0, S 
3&£^trjg*tBI (#l^/:(ifl) T*Ml£2nZ>o L 
T; gll RMI&JBR 1 2 4 trteu y * * h*-/U*K» 
'en, CMOS@B©y-7Elll 2 5, 1 2 6, KU 
27, feJ:t;i»TFToy-7E* 1 2 
8, KU-fVE«12 9#»«Sn*. t©±CB^y 

^-^>3>ii 30, f&2Brat£iiRi 3 i*«»jas 

n, S6I3*©±K:W:«R GBXRfc fcV*5) 132 
#MSM§. XKR 1 3 2©±K:tt»3WH 

ft, H**S1 3 4*«»jS8Sn*o 
[0 0 3 6] m2©r^*6i^^ 1 3 1 3RNH&IKR 1 
3 3£LTte, itSt«*©/J^SV^«fflBt^»aLV^. W 
JJiffil£ LTte, #y-Y5KR, 7 * y ;v»|§R, jK»;7 
S KR, BCB (^>7^^yf» Rfc*f*/BV>* 
3 fctfTtSo Sfc, *^^S i 0<b-£to^S i OF{b 

[0 0 3 7] *fc, E^mffil 3 4£LTtt, SSI! A 
M-LCDSrf^»-r*CD"C*ntf I TOR:ftg$nS 
2^f?I$:, KJBiAM - L C D*f^Bt-40t*K 
«7/u$ -*ARfcft*an6R»*®Kv^RR*« 
i^nwrav^ 

[0 0 3 8] fcfc, El 1 -CttB*«« 1 34#KM> 
1® 1 2 9 $:^ITI^TFT0 K U-f 110£ 

«ft»£»tt$nT^*j&*, mmmm 1 3 4 1 k u-f y 

[0 0 3 9] ttiOiitOTTftftAM-LCDtt, 
BiTFT©y-H6HWtfi«TFT©y-He«ll 
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it T F T»y- h KIM^UT F T J: 0 
[0 0 4 0] Sfc, B*TFTA«ae3feC!)yy;wy- hfl* 

13, H3BLTV^ftV^H*TFT(!DgttJIa)T*CJ(tiR 
RS:»J5*LT*5< fc, JtinCcfcS y -^ll^iS^ 

[0 04 1 ] 3 fee, g^i^tS$:S<t§:i: 

TO/M«fti:©«Sftfflt:j: OHp* (*»3i?RS 
«) ©Si>iS*«#5!SSnTV**„ i^gt^it e 

[0 0 4 2] &±<£c*:-5K, MIslKtf&tfHX*®* 
iCi6CTMftTFTI:MU dif&T F T*>»#g 
*0»/Mk*H*wk-C. fftttBTA^ttRtt**:*-* 

[0 0 4 3] W±CD«/4T44*»9!C-3V^T, J^Ti: 
[0 0 4 4] 

[^ffi^J] [HSE#J 1 ] *5M6«-CW\ r^o^ffio 

[0 04 5] *r. SSi:Ue5?IK2 0 2^t 
30 U fOll:#| H fiil2 0 3Wfijct§ o 3C?)B$, 
TifcRk UT^***tr*6»R«:»j«Lfc±-e*«)IP!a[ 
L4:V^S*a«»c**J^a3|fR^:»J«L■Ct ^ ftV^„ Z 

(B2 (A) ) 

[0 0 4 6] fc*5, **afi«-Ctt*A««* (7^^7 

40 &l> 0 Sfc, RiPte&c^i^bXg^ltLT, gj&ift 
£TFT#«j«LfcttirC2 5 - 4 Onmfc fc* J: -5 K» 
Jflif **JS«-C»ifc»YtXa-e2 5nracDR®0^E 
&A,T\ ^tf>6 5nmcDJRiSi:t*6o 
[0 0 4 7] £MSXH<z>|»Afl:«:f7^. *H 

JEWCttftfift^Si: LT, ^BA^FO - 3 1 2 2 60^ 

Xtt, «ft{fc*tt«r*jtt«E5EXfc Lt-y^K n/N* 
5(? [0 0 4 8] *SUfiWCtt»Jli7c3lfi: LT-7^;^I 



*?U #ARIXR2 0 3±£- 7^r;^^/fl (H 
^ii-T) Sr^lSU 5 5 0t)4W(Z)Ml^ot^ 
ftflrrfco fit, tSiSgg* (#'J'>'J3» 120- 
4£?#3 0 (B2 (B) ) 

[0 04 9] fc*5. ::"C*Mi*l2 0 4i:»LT 

>*fctt#D>) £»anLTfcfti\, 'jyi/;ii^o> 

[0 0 5 0] *«B«-CI*±Bft*K:JtO, - * /0 

[0 0 5 1 ] fclZ^ t££Ii%I204±C 1 0 Onraff 
©»{fcJl*R-efc*v**K2 0 5 SrJgfiSU f<7>±t3 
U^xhv^^206a, 2 0 6b*Ml&'t So $ £ U 

2 0 5£i* ^ V.^U BflPSU2 0 7a, 2 0 75^ 

[0052] z(Dftm?mm&<D i smizm-rz 7tm . 20 

^JO^iDc) 2 0 8a, 2 0 8b£^/£iT£o &^ 8ftlt 
* U >tZ)@fiti5 x 1 0 18 - 1 x 1 O 20 atoms/cra 3 (JF 
^Klilxio 19 -5xio 19 atonis/cni 3 ) L 

&V> 0 (H2 (C) ) 

[0 0 5 3] l/y7^7X^2 0 6a, 2 0 6b£ 

iilT4 50-6 5 01C Wtl<(i5 0 0-6 0 0 30 

W't 6- y ^)V<DY y 9 'J V^tr^o f v 9 l ) > 

6 0 0ttfrbn^>f:^ 5 0 0-6 5 0t:©!Sai-C 

[o o 5 4] 6 o or, i 2mm<D&Mm 

*tmZZ>Z i:CJ:ot-y 4r;i,ft<ft3] (^2 (D) # 
RD 3>/7ftJ3^ifrL, 'JyK-/*««2 0 8a, 2 0 8b 
ty^^Jy^^H^ :HT2 0 9a, 2 0 9b^ 40 

zti *ji><Dmm\z2 x i 

0 17 atoms/cm 3 WT (IfSKttlxiO 16 atoms/cin 3 ^ 
y##r (SIMS) Kcfc Si^eStfeO, $J5£fE*<£> 
(B9 2 (D) ) 

[0 055] lt-7^;KDy7 ? M 
7L££>, S^S^3gM2 0 9a, 2 0 9b£/N°? - - y 
^UT, CMOSESSffiOftttif (¥»#») 2 10, 
ia*TFTfflai/««F«*ffl©fittJB2 1 1 50 
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So fcofig, -y^;^i|U;'J>F-yM2 0 8 
a, 2 0 8btt«£K:|fc*LT ttfmt L\\ 

(0 3 (A) ) 

[0 0 5 6] *(:^7X7C VDffiKJ: 0 1 1 Onra^O 
»fl:SX«2 1 2 £7^/5 U fOJit: Uv7h7^^2 
1 3a~2 1 3d$rMt^, 0 ^cottffiTii^O 

1 5KKJBT£^*<0^SnXg£fT-5 o *H2fE^J-Ctt, 

2 x l 0 16 ~5 x l 0 l9 atoras/cm 3 (»$ L < l± 5 x i 
0 17 ~5 x l 0 18 atoms/cm 3 ) ©ggt'J y fc^-ir^l* 
4&fU« (fi»M[^tt»«**fcttn-«*fcVx^) 2 1 
4a- 2 1 46*M&-fZ 0 (0 3 (B) ) 

[0 0 5 7] : OlitliS* »C N T F T i: 4 S«« 
CWlt'J^^iSiDt^o II, CMOSElKta-NTF 

SI«t0*i:n _ I«2 1 4'a^fict5 0 '^fc, Hi^T 
FTtr^V>Tti^:05 1 ^^;U^5S^igc2 1 6a, 2 1 6b 

[0 0 5 8]#CK1, i>i?* V 9 2 1 3a— 2 1 3d£ 
»*U #rfc£ US**h^*^217a, 21 7b*Bl& 
T£ 0 ^LT^co^^-C, Stf«WX<z>l 5 
7c;^(7)^^X@$:fTdo *Slli«T?»i, 5xi0 19 -3 
x 1 0 21 atoms/cm 3 (ff i; L < 1 x l 0 20 ~ 5x10 
20 atonis/cni 3 ) 08g-C'J>=gr^tf^i»«li« (iSiSS 
^Mtyfct&Ztzten+mmtUo) 2 1 8a, 2 1 8b* • 
WtitTZo (H3. (C) ) 

[0 0 5 9] rofc tjgjfcsn* n + f|J& (#&£^fc£) 
2 1 8 ate, ftt:y-HSTC*V>tft*^M« 

M$n?.n + i«2 1 8bli«fiF#tcolS m 1 

[0 0 6 0] $ 6^, :©I§i:J;0i«TFT©LD 
D^J£ (fib***;HgJ5*«tt2 1 6a£2 1 6 b^c^r^ 

t'tgtt^ns^) 2 i 9a, 2i 9 basset* 

[0 0 6 1 ] K<LS^M2 1 2^^^L, T^X 

^fifeL, /^-z>^ts:ht:J:0y-hSil22 
OZBtiZTZo Z0Y- h«£jSK2 2 0«iilSTFT<3D 

**JS«-e*4 6 0nBJP©*^ta*«%fflV^*. fit, & 

5 0-2 0 Onm (»* L < 6 0 - 1 2 0 nm) £ 
t*Z>&o\z\tZ> 0 (H3 (D) ) 

[0 0 6 2] ^or>^, y-hKH2 2 0(JifTFT 
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\^Tm£:?Z>o ^CDtztb, sty y 7 >tfjBlf6 
(^y^;V^-;uKlHlK^ fcV^) fc*f<z><fc ?£y- h 

[0 0 6 3] :9it03 (D) 

800-1 150r (ffiL<lj:9 0 0-l 10 
0*0 ©SST 15»-8 B*M (MPS l<»30^2 

id - *nnm-?\*m%%mn*T'9 5 or 3 05x0 

[0 0 6 4] fc*5. Bfl:tt*H«i: LTte, K^>T»* 

[0 0 6 5] LTJfcUfkietfr 3 r OBB 
©$iSi:ii, 5-5 Onm (if* L < 1 0 — 3 0 no) <D 

■mljixr a&mtm) 221, 2 2 2#»j«aix*. 

*§lffi#J-Cli5 Onmff®»fta*R?:»j0cU &fb3£?g 
R2 2 1 ttKftTFToy- MftJWRi: It, KftSX 
12 2 2tt«J*e*©li«ft:*: LTJBV** kfcT*. 
[0 0 6 6] *fc, MTFTi:afflfc«ftS*It 
MfejfR2 2 0 ^oT©*ifti i: cd#M 

*TFT©y- h»»R2 2 3<&Rfftt. ^#>7f2/££ft 
TWc6 0niDJP©««Ki:J»»-fb*3«*: 9«*jfcSnfc5 0 
nraJpc7)|&jjiM££:^ftLT 1 1 0 mn<0R#**1- 
Btfctt*. r©Jfc»ftISK:j:0»2 5nn©4^» 

*»#»{tSn, 2 1 1 ©Rffli4.0nm 

£ft£ 0 30)K»A««»«jt^J5R LfcTFTCDfittWO 

[0 0 6 7] :iL-t»lftIit»TLfc6; ftCB 
KTFTcoy— hSS2 2 4 (NTFT1) > 225 

(PTFTfil) , l^TFT©y- hlg2 2 6, 
^ScomS (f 2^ifg) 2 2 7*JgJ5)cT*o (03 

(E) ) 

[0 0 6 8] **H5«-C»y- MS224-2 2 6fe 
J:i/m2^fim®2 2 7£ IX, TH^&S*H («« 

R) fcv^-5»JiR*«v**. mm, r&wvn&oDM 

^<E>Rffte4 0 Onm^TSo 

CO 0 6 9] ft*5, ***«l"ett«TJfCE)a*itft, M 
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/STjSR-etS^C VDiS*ffS UVN e 

[0 0 7 0] l/y^h7X^ 2 2 9a, 2 2 9b£ 

MIT, ^1/^^^(7)1 5*tJHr»7C* (#3IJ£#J 

03 (C) ©XS-CftinLfc'J Hfc-cftv*. 
(04 (A) ) 

io [007 1] : <DT.mt, y- h feM®ii(j*ft<ivi*B 

iTFTt, y- h»ISR0Rff#ff^H*TFTi:fr 

[0 0 7 2] OCMOSEIBONTFTO 
V-^I82 3 0, KU>fyS«23 1, LDDS12 
20 3 2;fccfctf***;u^j5Sfi^2 3 3j&*B^*o 

I«TF.T©y-7f«2 3 4, KU>f>fi8235, 
LDDIS2 3 6a, 2 3 6bd«iSt5 D 
[0 0 7 3] LDDi«23 6a, 2 3 6bli- 

hiiI2 2 3£RA,T*y- MI2 2 6i:l 

LDDS82 3 6a, 2 3 6b{:*5^ty- hlM2 

30 [0 0 7 4] *mmWV\*, V-*fi«2 3 4SfcttK 
U^f>««2 3 5i:St§LDDI«2 3 6a, 2 3 6b 
y-Mi2 2 6i:i&SS»fl!)fiS (iff) £ 
0. 3-2. 0 um (BPS t < tiO. 5-1. 5 </m) h 
U fifc*>&l^a5#<Z)fi£ (H) fei. 0 — 4. O^m 
(#£L<t£2. 0-3. 0//m) 

[0 0 7 53 RC, CMOS@B0PTFTi:4*i* 
W^l/^7h77^2 3 7, 2 3 8-Cll, ^W^O 
1 3^tzSf ^>7t;^ (*3l«S«mi#o >) ©jfiipxe 
&fr?o **««Tli3 x 1 0 20 — 3 x 1 0 21 atoms/cm 
40 3 ^S^T^ny^^ip$ia^ct-5^pgiJ'r^o (04 

(B) ) 

[0 0 7 6]m :wi^SfM^fT9^y>f 

[0 0 7 7] ^©XS^cfcOCMOSEIBSrJgjSEr^P 
TFT0V-7M2 3 9, K U-f >*«2 4 Oiitf 
ft^;WS«2 4 1il^t§ 0 CMOSIh) 
50 ttONTFT© K U-f yffitt2 4 2#S3£-r*o 



wrt ^ 1 3 * 

[0 0 7 8] Z o UT^T^«»«**»j«L*jtfc 

y- hiS2 2 4-2 2 6*5«fct/*2£a«ffi2 2 
7^IoT2 0 Onm£(0gfl:»{k&3|fR-efc*«»R2 
4 3«t^>o :©RiI243liy-Mff224 
-2 2 6^J:r;i2Mlg2 2 7 ©Bft;*l* 

«ii2 4 3 i:it, «&K»m%*&ts&mm*m 

[0 0 7 9] SI12 4 3 «rJgjatLfee>. 6 0 0-1 0 
00r (»^L<(i6 0 0-8 5 01C) c?MliT2 

o#- 1 2m$0i$Mmj:m*'<T?o *mm®)-e\*s 8 

ftKffcLfca*R(B?W6ftfb&fT-5. 

[0 0 8 0] JStt<t#».Afc5>7k*ftiaa*ff -5c' 

S^ttt^MT^O, &#L3l£ 3 1 0 

0%©7K***tr»Hft+"C3 0 0-4 5 0 T\ 2-6 

[0081] mzmimmi&mm2 4 4*&i$L?z>o * 

^JEWCtt, /?X7C VDSr^J: 9^J5)tLrt:8 0 Onm 
iE<0»{kJi*R£JI!l^o ^ LT, uy??v*-)V* 
Mf&Ltztk. V-^EJ»2 4 5-2 4 7, KU>f>E» 
2 4 8. 2 4 9£^/£T£o Z ft'fceDEB 

7;U$ ~ ^A£3£j£#£r£^mR£^*>R-CS 

[0 0 8 2] *Sif<&**fl:»Stt, y-*E»sr/K 

fcv-*B«»r/ K u-f >E»*»j«Lfc&, a 

r>^-y 3 >S2 5 0^J5St5e S^gy 

R25o^lt^ mtmxm* mitmtmmm, rn.it 
[0083] *mmm'vit&i£mi£m%&i3i'tz 

f?V\ tOSS^y S/^--> g y«2 5 0 *»jSct4 e 
Z0W&m\z£K>7^XvT*?S&{tLtz (mfeLtz) * 

i m raj£i§R2 4 4 o-twcc&^na*: 

tf>, TFT^gftl <7>*imS£ffiiI£i+ 

[0 0 8 4] ilt, 3 >I2 5 0£ft2j5£ 

Lfc6350-45 OrcDlftAIIitff ^ „ 
y 3 >I2 5 O©RK£a#T*fc#<0j»»S 

mmzft&z<D&^t^mimr3t&mm+ 
tz&m2titz7k%ibm&mz£^TTmizT.tf&tzisb 0 

[0 0 8 5] m2HP^|£»K2 51kUUi 
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3 KI, 'J 7 ^ KR, * U f S K 7 3 KR£ fc tt B 
CB (^^/y^D^f^) R»©*«*a9ffiRfcffl^ 
^^ 5 Tt^ 0 me»0)«ffiRttJt>|1MK*(S<, ¥ 

[0 0 8 6] ^LT, *©-h£&JRR4:2 0 OnmCDffS 

3o #^J£#JTte^fKR2 5 2 Itf^ >R^fcti7 

10 [0 0 8 7] g2ir^iI2 5 1 fcBIi:<*« 

#»ffi##4rftS»3»M»£*R2 5 3£ 1 

^IT, i3ITOi!2 5 3, B2JIM 
ffiiS2 5 1 & £ZfA? 3 >R2 5 0 £JH#;i 

y^lt, Ku>f>fi»24 9i;lt53V^^h 
*-;U£®j£U t®^mffi2 5 4 *Mm~tz> 0 isig 

2 5 4ti. jsasjjKfi^Kat-rsa^^ttawsm 

R*:fl!V\ RJi*ai(7)R*S^*Bi:-r*»^Cfi*||R 
fc»£, ^{L-T Vv^A-^X (ITO) R£ 1 0 0 n 
[0 0 8 8] *^0AM-LCDIt 1^ — <Z>*&*ift_h 

^e>naB*TFT J: K> hm^Y- hKil^tt^. 
[0 0 8 9] £ IlTFToy-h^ili:, B 

tsas n b » e> n * o stmft & h b$ k jgja -r *> - 

[0090] z<d£o\z*§£w\*. mmTFToy- h 
t&mm*m<Mf&?z>tztb<Dx&*, $kn^mv>mm.& 

is i- 4 *mtB2i£Z>Z£tf-*jmtts:Z>o 
[0 0 9 1 ] *fc, *SMK«cs>f^»xeJ3t£-54:; 

4»o*»<tt&ftflij6a)is4K^lfR-c»j5san-6. r 

CTMi, **J6«U©ffSxetfSoTeaKS*R«:^ 

[0 0 9 2] <Z>4*»£ LT, *HJEW©ffjHX 

«tft^T»jaLfclS4K«*Rtt, 

^ilot^^M^tt^o :o:i:iiTEM 

[0093] ^/c, m2<D&mtLT > m^m^^m 

5^ ^R^^M (***^*#/3t-r*»#) fc, «AMKi» 



^©m#*SftTV^fc<0<0EiPjHfc LT {110} 
m^mU-f^z. £ 0 ^ cDr £ & ;* *° *;/ hSS 

1. 35 vma>W.?m®VT^K*mm L fcBR. {11 
0} Str«r*©j»fliJtt«rto^:lHl« : aE^*«anTV>4c: 

[0 0 9 4] Sfc, »3©«f»bLT, XHg[Hl*Tte (« 
IBfctt* -2 0j£*^fcX«@tfrft) £/BV^T&fri± 
^£3?fcBLT*Sh {2 2 0} BroEAItV^O. 7« 
± (AfflftCttO.- 8 5JSJLL) t*i:ttfiB4nt 
V^ Q EAK*®]|IU#j£ttttH¥7 -3 2 1 3 

[0 0 9 5] Sfc, jfS4(&#»i: #£HIPAti<@* 
LT»J5S-rs|**ttJIL*HR-T EM 

[0 0 9 6] ftfc, »ftttifKl*3^-5jfefitt^0*«!tt 

te> TCharacterization of High-Efficiency Cast-Si 
Solar Cell Wafers by MBICMeasurement : Ryuichi Shi 
raokawa and Yutaka Hayashi, Japanese Journal ofAppl 
ied Physics vol. 27, No. 5, pp. 751-758. 1988J tr|2« 
Ztltz TPlanar boundary J "C£>5 0 
[0 0 9 7] ±E»itK«fcft«, 

[o o 9 8] ft^mgkm (feftHfzsa&tt) # <i 1 

0> i"C$)^i^ {211} %L&1&m*L3<D*tl&& 

is fat* {iio} {111} ®£*nE-r* 

feTtfctftf:~?n* 6 t?Z>£ 6 =70. 5° ©B|i:2.3(0» 
[0 0 9 9] ***«*38«LT»fcttaKa*K£fc 

v^t, ttADb'^ <i i o> rs>^-ocDeak©ra^^ 

J«SiXfc«fifi*S:HR-TEM"C«»-r*^, Pgf 
£^&&tf)£ft^|g##S70.5 o <7>ft*TigttLTV*<5 

*> {2 1 1} MfiSt*5i:)t»Jt?tS 0 

[oioo] zoimtam&mm. aEm\z\tm&nn(Dm 
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V^o !Eot\ £<&«&*SA«&**TS¥#ftSRW: 
*K»KlSAfi*##«Lfc^jifc*" 3 fc#"C&* 0 
[01013 *fcS5>c. 7 0 0-1 1501Ci:V^^ 

Tl^r £#TEMtl»K£oT«g$nTV^ 0 - n 

[0102] zoKfaowmtttz. (ei 

ectron Spin Resonance : ESR) iz J: r>X 7. \f ySSig 

o Tft»snfcigA»&*R©;* ev«iEtt^ & < t i> 

5x i0 17 spins/cni 3 ^T (Sf*t<« 3 x 10 17 sp ins/cm 3 

[0 10 3] JSUbto**&, **J6ffilSr5ME-rsr 

[0 10 4] CJMSW2] *JM6«-Ctt, 
5£/!i^TgttiB-f £ e 

[0 1 05] AM-LCDIi, ^mzJ:^XMi&m^^ 
fc»ffcSE aWjrfco @^a5T« 

*ft »: BUD t * «E h I« T F T «:Bit 4 «) ©«E 
fc&#Jt-f 1 4-2 0 V 4>CDi(jffc®E£fcSo * 

10106] Sfc, V-*IB»[a]Sg*>y- hMEIttC 
*Sn*i/7hUi;7Hi, 5-1 OVgSCDifflE. 

$ %\zm&^t}*mxbn&£\^m&tfib 

40 [0107] iCcfc^H, ««J:*rJiM8Si'i*TFT 

[0 108] ::tAfttti:**iMi0ifl%H5, ■ 

6 C^tc 05 Lfc©tt, AM-LCD©7n.yi7 
8*±B^5)fifcHT45. 5 0 1 \tm%&X&K>, B 
1&mmmf&£LT®t&?Z> 0 g=fc, 5 0 2att->7hl/ 
5 0 2bte 5 0 2clJA7 7 7 T' 

5f? [0 10 9] i*, 05f:^L/:AM-LC DT\ZY- 



hiiiRt; is^a5*&A,Ti&tt\ -tn-en-cra-y 

[0 1 10] Sfc, 5 0 3ali*>7M/S;^^, 5 0 3b 
lil/^;k>7^, 5 0 3cli;<y7 7, 5 0 3dti-tJ- y y 

[0 1 1 1 ] ^0«t-5*«J5R%'&trAM-LCDtfeV^ 
T, ->7hk;x^ 5 0 2a, 5 0 3att«iiSftfE*:R«> 
•SEgg-C&O, ftfls«JE#3. 3-10V 
3. 3-5V) ti&<, *Wffi#tttt1*KUf*SJaft 
l\, «£oT, y- h«8RC!)Rftt5-5 Onm (» £ L 
<ttl0-3 0nm) Ufc^ftV^ 

C0112] 06 (A) K^Lfc0te±h lt^>7 h U 

SIHlK^MV^^^tCMOSIHlK<3^)^8EBSS!"Cfe^o & 
*5, 06 (A) KfcVMT, 5 0 5ttNTFT*5«fctf PT 
FT©y-h*gRt*9, l£IJP£5-5 0nm (»S U 
< 1 0-3 Onm) fc» < R«- LTl^o 

[oii3] *fc, 5 o 6«y- hsaitry- hffij&K 

mtl&ofcLDDfi«-C*0, *yh*t'J7ft 
AC «k * * > t«HI®M*l!t ^»***t 5. fc*5, 
LDDfl«50e©fiSttO. 3-2tfm (ft$ftt:li 
0. 5—1. 5 um) a*#£Lv^ &*5, K u 

«fflOt»ltT-»iatfav^ »fMSEE#2 — 3 Vfr 

[0 114] 06 (B) (3^-TCMOSIhIB^, 

±i:lTl/^;W>7^5 0 2b, 5 0 3 b. A y "7 7 5 0 
2c, 5 0 3c, ^M^-^lsJ&S 0 4HSLT^So 

ft, 9hff&m\* l 4-1 6 V£i^v> 0 «pi:y- h|g»ffifl 

Tiiwciotii i 9 vfcv^fcftf£mflE*iBB*:-r 

tt) m§TFT^Ii:^^, 0 
[0 115] CKD^K 06 (B) C^UcCMO 
KfcV^T, NTFT^tfc^PTFT^y- h 0 
7<9§|ffte, 5 0-2 0 Onm («FS L < 1 0 0 - 1 5 
Onm) lzmi\r2tiX\,^Z> 0 5 C ft^BflEWtt&S 

#-f£[H]g§Ji, 06 (A) KlSLfcS'? h \si?*9mi& 

*z<DTFT£K*bY-bieLmm(Dmm*&< (3-1 

OS) LT*5< dtW^ Ll\, 

[0 116]Sfc, 5 0 8«y-h«ffi^y-ht6j(SK 
08©S$liO. 5-2. 0 urn (ft*fi9«rW: 1 . 0- 
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1. Sum) #ft£LW '>&<fctKU 
[0 117] #;IZ, 06 (C) C^-riUKtt, iilLT 

^v/'J (r^n^^^ y *fct,v^) 503 

*t4fc«)NTFT*J«i:i;PTFTC!)y- h Jfei^JK5 0 
9©Ifli, 5 0-2 0 0nni L < 1 0 0 - 1 5 

Onm) £ttH-*nTl^a 0 

[0 118] *fc, *y^U y^[HB5 0 3d<£«^, 

LDDIU5.10, 5 1 1 tti*TFTJ:H*Hf+ * 
;i^J««tt(BWffifl£EttU y- hEUKfi&ofcSStf 

ZCE>i§<£, y-hE8i:l*:ofcLDDf«0fiStt 
0. 3-2 //n (ftgftCl* 1 . 0- 1 . 5 um) , Y- 
hE»fcSfte>frV^DD««<0fiS«: 1 . 0-2. 5 
<?0 //a (ft*fl9Ctt 1. 5-2. Own) t-rn^ctv^o 

[0 119] <fc£, 06 (D) 5 0 1 co-H^ 

' 4>«B&0£^ LTV^o H*TFTJi*ftCB]iip*r*« 
EE#fc;t)D«Sn*fc«K 1 4- 1 6 VOftflFWEfeiGfrg 

7U-ATO^l^im^^P)^V^c^, g*^7l 

[0 12 0] -£-5 V^ofcSi^fe, #3gJfi*U"C«:NTF 
T^rffiV>Ty- hlfeSffilS 1 2(0jKJP«:5 0-2 0 Onm 
L < 1 0 0- 1 5 Onm) £UTl>6 0 ^ ©Rjp: 
30 &06 (B) , 06 (C) IZTxLtzCMOSJBfetmC 

[0121] Sfc, LDDI1SS5 13,51 4t*— 

y- hfgt:y- icjwa 

ft£ 0 LDDf^5 13, 514C[)7t), y— 

OB) 1*0. 3-2. 0 um 
(#£L<tt0. 5-1. 0//m) , mttbU^ftV) 
(«) tel. 0-4. 0pm (ftl£L<\*2. 0- 

3. oum) fc-rttwraw y-ng^TcE 

g$ft3n"<gfe$5 15,51 6<9;g$ .(ffl) tiO- . 
40 2. Ox/ra (ftSWtllJO. 5-1. 5 am) £-fntf& 

[0 12 2] S^C, y- hmS^TCE@$iafcn + 
(5>^^1^) 5 17tt'>»*+'J7t45*-^ 

©««tt#«r* fc * w ^* ******* 

1 -5 am (H 1 ^ L< i^2-3 um) $>1n&£ 0 
^Sft ti * 7 ««E'ffl {£«-T ^ 3 i: # «Tfg -C S o 
[0 1 2 3] Sfc, ^{:i^f0gl#5 1 8 01 
50 ^tt, 06 (A) C^LfcCMOS@Boy- HftSR 
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fcWCKffTfcO, 5-5 Onm (»* L< tt 10-30 
no) "C&So gttJf*IMkLT»J«LT*^ 

CO 1 2 4] JSLkOJ: -pir, AM — LCD 5r^JH tot 
frS;i£#£>So r©#^*r«*^^(DJ:diwy- 

[oi2 5] *nmm<vmf&*n%i-?z>K&tz-> 

[0126] CHS£#J3] 5£SS#J 1 Cia^T, Jfeiggi2 
2 0*8ftttK:B*"r*xefc(BU BiTFT^»«» 

MS LV^ 0 H7C^V^tv 7 0 1 tigfliB, 7 0 2 tt« 
*K2 2 0O*as, 7 0 3. 7 0 4f*y- hE«"C* 

59»7 0 5ttt, ffii!7 0 1 9««i:ttCl2 2 0 

«tt©rt«*«JB*R2 2 0©R*Snfcil*ti4. 
[0 12 7] gf£Jf 7 0 1 ©«»tt*t««ftxa*:ff 

S D xyy^>zy^it^jg:^hy-hE 

[0 128] L^Lftj&*e>. B7C»Lfc 
ftft«fcii:«lW2 2 0t»*Lt*ttlt Y-hE«£ 

[0 12 9]- [*»« 4] HS£#J1£II 
^§Il-eAM-LCD^Stsa^ji;oV^0 

8, ^9 £/Bv^-ttftiy!?-So 

[0 13 0] SlffitfJ 1 ©f^BIitftot, S3? 

A»i*KcDisflrfkLfcSK gssi^iT^^gai 

2 03, 2 0 4 %®Jflc-r*o 

[0131] (a) n^-r 

l JVK-7 P Mi:V^9)'8 0 4-8 0 9*« 

£ftS c 

[0 13 2] ife, U^7h7^^8 0 1-803W 
»{k&X«fc»ttT*5< d tt, (SttBi:U$?xh77 
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tiZZ t*Wtf So 
[0133] l/y7hvx^ 8 0 1, 8 0 2 tef^IbT F 

. .t^ltEtSns. $fc, Uy^h77^8 03{i 
i*TFTOV-7S«Sfcli K U-f y^fc£(£> — 35 

tzit±$>) , Rifm-mmm 1 on + «i 

5 1 7t«at**J(tBlSt4J:^i:LtEiSn 

So zwtif, 8 0 8*at»i««5i7i:aar5i 

[0134] *ft, ^flaTS 'J VOiggte5 x l o 18 - 
1 x l O 20 atoo]s/cm 3 L < ti 1 x l o 19 — 5 x l 

0 19 atoms/ciD 3 ) LV> 0 fl U «JP"T^ S 'JV© 

*§fite, t£©y y * >?nm<D&m, mm. z^izi* 

[0 13 5]*^ U^n77^8 0 1-8 0 3*» 
SIT, 5 0 0-6 5 0t:^^1^2-l 

mmm<D&£k<t\zm^tzMm7tm (**«g«ir«- 
?ztz&iz&f&mM:<Dmmumfr i b±5 otgs^gg 

#<&gT&Stf. tefi<k<7>fca<)©»«lffi^5 5 0-6 0 
0X:T*fit>nZ>tz}sb^ 5OO-6 5Ot:0MlT^ 

[o i 3 6] *jMSwctt6 o or, i2^pjo«L<aa 
»; >^®«8 i o — 8 i 5^j5g$ns 0 

8 10-8 1 3liTFT^V-7iii^/; 
J0 li K U-f >fl«©-Sifcttiai: 8 14 1* 

mmm 1 on + ^i§!c5 1 1 KfflMs-r*««fc itg^ 

8 1 5 tt* 1 SSmffifc tt^So (B8 (B) ) 
. [0137] Zr>LXmS (B) <DY? 9 'J v^lfj 
-Cft-otzbY-hfemm (HsSti-r) «:»«LT;^- 
->y*fTV^ H*TFT©y- h»j|iIR2 2 0 fcJgjsR ' 
fSo 3©XS^e>5fett3llE«ajl ©XSfzftitf Av>fl!) 

[0 13 8] lajKDcfcSir IT, 89K:StJ:^iAM 
- -LCD^f^o B9C^tAM-LCDOffiI« 
40 ifiti. H 1 Jw^LfeAM- LCD©»rB«ififcra C"C4> 

So **js«T»3&:s^tt, mm®m<Dv-xm® 1 o 

2, 106, fcJ:i/Kl/Ofi«1 0 3, 1 0 7c7)-a5 
- 7^;^§t;M9 0 1 - 9 0 3^ff^t^^t 
£> So 

[0 13 9] d CD " ^;U£^fr^i£9 0 1 - 9 0 3 13 
li, lxi 0 19 atoms/cni 3 &i: («;*tt*r»3 x l o 19 
-1 x l 0 21 atoms/cm 3 ) ©ISt-^^^4t 
So LfrLtetfib* -y>Tft,\%-v>r)V*sW4YtL\Z 

50 »^tt4e>*v^ 0 
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[OHOlSfc, ***fiaj (0 9) Tli K u^f >E£I 
127*:, NtFT© K >«« 1 0 3*cfclf PTF 
T© K W 1 0 7 fctfft-f * =J * hffitf- * 

$r***tr**9 0 2 fc&oTV^o r <3 J: ftS/ST 
*JR-Cft*- 7^M#4CJ: 0 &VMt- $ y 

[0 1 4 1 3 B9tliV-7M 1 0 2 £ V-* 

E*§S125 (*fctt7-*«« 1 0 6fc V-*E« 1 2 
6) fctfiiy^fc^tfBiKfc^aftV^SLTV^ 
:/EttfcH«£, - „ y ^ft*tr***^ U 

ftv> c 

[0 14 2] fcliE*ffl©v-;x«« 10 9, 

Kl/-fy«*l 10C»LttH«Tj)4o :n?)0S 
«©— ffifcfc- * y;i,&*tr««9 0 4, 9 0 6^ffft 
TSo n + ^« (ftfttttt) 9 05f:tV-^ffi 

n + ^J£9 6 5ti#®:* + »J JT^^lfti: oT 
tt»ftlSKcar-r. -*y;v<£##tiPn1Jahft*>ft " 

CO 1 4 3] 5*:, *3M6W©4»»©ti-5-ott, » i 
14Cli5xl0 18 -lxl O 20 atoms/cm 3 
(»£ L < 1 x l 0 I9 - 5 x l 0 19 atoms/cni 3 ) <DM 
gt'J>W4U l x l O l9 atoms/cra 3 J^± 

(ft*ft»3tt3x 1 0 19 -1 x l 0 21 atoms/cm 3 ) £>ig 

Wff&W-anbft<Tfc, -£<E>£i:m^£: LTflii^c: t 
tftimttfi^X^Ztzlsb, AM-LCD©tSf«*0fi 

[0 14 4] JU±o«fc^K:***«©ff»xfi©4*»fc 

IT, y * * t; >^I§0/ c feHff^n^) »J >0^^QX 
[0 14 5] ft*\ #^S£#JcO#fi£l;i, HifS^J 1 - 3 

[oi4 6] mmmsi mm&ucDms (a) v>r?m 
ant, fs&mzm^T^&bmmTFTmoY- ht&m 

K (08 (C) c^y- hf£jftjR2 2 OcoA?-- y^flff 
[0 14 7] IP*>, El 8 (A) O 'J y^gstaXgteS 0 

-2 0 onmcomm-em-f *>ritzY- h&mm*n&2i£ 

*--y^£frV\ 08 (C) fcBtlUMIIiifcfc*. 
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[o i 4 8] *5iJE«yo3pjj«tt, Vv 9 y y^xgcDgg 

Tl^«-&, ftSSBiMf©*^:: «fc otii 

'J > K-7««8 0 4-8 0 9 y V#£H« 

r ^>ftv^ 

[0 14 9] ft*, *HSE^jODSJ5Jc« v §gS£#J 1 -30 
3o f^i:^litAM-LCD(3[)S®i:Kl 

t tt « m m 4 t s m t * 0 9 1 m m -e & * v> v m m t * * 

[0150] tnm&\ 6 ] *H;86ey-tMi, IgJfcfliJ 1 izijk 
IfcfFSlgTSSJiCTFT^ML, IgUAM- 
LCD%ff»Lfc»^*l-oV^TBlWri. 

co i 5 i ] H4 (o oftmi)m*>ntzz>, m%%m 

2 5 4±KlEfiR£8 0nmG>ffS£Jgja?-£o *f 

ncoEfnjK^wuT^ if >?«im*ft\,\ (it 
<^)■t;^a*xstt^^3I©*a«:ffiv^ntf av^o!)Tl¥fflft 

[0 15 2] ft*, -tr^¥-^ y 7*m&T Z>tztbV>Z'< 

f WTCAM- L C DOcfc -5 £ U-tf ft < T 1» ;U 

^ [0 15 3] ^tl, ^±©^-5 t lTf^gl/:AM-L 
CD^^S^rHJ 1 OK^c-To 7*7-4 7-? h 'J 
(04 (C) 0TFT#»«SnfcS8t»t) 1 1C 
fiiii^as l 2, BlblsiK (V-xB»En»-l 3, y- h 
KI&IEJK14) , BXflS&l/KlblaIKU^<Z)tt9l5lK 

fcttfllbJfaisIB) 15*»J«Sh, FPC (7^y 

ft*, 1 7ti*f|S|atRT**)-6o 
[0 1 54] riaP>coli^a5^>^ftiHlK^^«T^TF 

^^^v^ 0 ft*, **js«i«hse^j i -5(ov^■rn0ll^s 

[0 15 5] C^i£^J7] ***«-Ctt, 0 1 t'^L/c 

ii^(ojb®0^0 1 i tst o ft*, 0 1 i * i &mm 

A-A* ■e^jo/c^r®0^gj 1 

?>c ?£oT, 0 1 C5i¥^4:«-tTfe*S»«H 1 

5(? [0 1 5 6] ft*, 2 1 tey- hEifgn?fcD, 12 1ii 
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i -cssnss^ty- a,-c^& 0 3ft, 2 

2T^SftSj6ttTH^««tt. Ilgtlgl 1 4 

[0 15713ft* 2 3te7-*S« 1 0 9 £ y-7E 
«128fc<0:3y**M». 2 4liKH 1 1 0 

K W V£S 1 2 9 £0? >9 2 h SP. 2 5liKU-T 
1 2 9 tl^ii 1 34i:03>^ h3$ft^L 
Tl^o 3ft, 2 6ttiRS^fi8=g?SLTV^, 
[0 15 8] tESECD^T/^y- hfifig (IO0TFT)6 J 
iS^lt3^«K$nft«ig) ©B*TFTftJBl^©K:lt 

^> *»w©b*tft*/8v***:* -H**r»r*H 
«TFT0i#lS^fiSt§: £#^tei:fr9, Hfla 

[0 15 91 fcfc. m 1 1 ^^Lft*HJE«aj©«ig{i, 
1 ^SUftffHIS-tfEoTffJBfsr ttfpTIB 

3ft, mmm3-5<D^-rti<Dm^mmm 1 

[0 16 01 C^SS^J 8] *^li^(3!)MOSFET 
±KJ§H»iBURft®J5SU ^0±t3TFT^^fi£*r^^ 

[0 16 113ft, fF!E¥*#ls]Btt S IMOX, Sm 
art-Cut (SOITECac?)*»ffiai) ELTRAN 

(* + / >tt£dtt®sfiffiff) *£<DSO lSfi±i: 

[0 1 6 2] frfc, **««*S!*t*f:4fcot, 

[0 16 31 C^5E^J9] J: oTf^KSnft* 

So *®£?fc*f*4fc LT, TNM, PDLC (*'J 
v-tfifciMA) , FLC (SSKKttttA) , AFLC 
(R®m&'%&&) , 3ftteFLC£AF LCOfS^fe 

(E&R«tS:K£-ttA) jwwr&n*. 

[0 16 4] tfJAtf, TH.Furue et al. ;Charakterist i 
cs and Drivng Scheme of Polymer-Stabilized Monosta 
ble FLCD Exhibiting Fast Response Time and High Co 
ntrast Ratio with Gray-Scale Capabi 1 i ty. SID. 199 
8J , TT. Yoshida et al. :A Full-Color Thresholdless 

Antiferroelectric LCD Exhibiting Wide Viewing Ang 
le with Fast Response Time. 841, SID97DIGEST. 199 
7J , l"S. Inui et al. ;Thresholdless ant i ferroelectr 
icity in liquid crystals and its application to di 
splays. 671-673, J. Mater. Chem. 6(4). 1996J , 3ftte# 
mftn&S.5M.m^lzm&i£tltzttft*m^&Z. £tf 

[0 16 5] ««£#LT2»*#jg«tt£a<t 



(13) &m 2 000-35381 1 

24 

(Thresholdless Antiferroelectric LCD: TL- 
AFLC^BgfeiTS) triiV^S (3ftttU2?ffl) <D% 

2. 5 V@& (Hr;ujPtt 1 m) <DbO)i>&lh 

SftTl^o *<Dtzlsb, I«@Sffi©lfilE*5-8 
Vfltt*tr»^**0, ffJ»lsjB*:BXIilRg£ni;* 

/<? [o i 6 6] 3ft. ^^mtt^^^s^^mttffi H H H ^T 

N«fltlt^TlC«JSK* ? 5SV^^:V^■5flJ^^:to 0 *^ 
WT*^V^ci:"5^TFT«^«^ffi7f^5aSO!>»V>TFT 

ft*SL-5*fc«>, mmm&m&^K®mm&&&o)j& 
&me. o) m $ * t * ^ l ft it^sai % v 
m7F&E.*n%L*fz>z£tf-*smT$>z> 0 
[oi6 7] 3ft. -sn, ML^x^m^mm^m^ 

KfliV^aW^KW:, BX^tbKM^:» &ft^«fl:^^fi 

8B«teS£«Aft/l!V^<0##3 LV^ 

[oi6 8]ft*, *%mm<Dmm*nmm2^ 6i:^ 

LfcAM-LCDt:lV^§: h^^Tlg-efe^o 3ft, * 
*«0J<&*AS^«Bftv<-- 7 ^ n > tf ^ - ? ^com 

[0 16 9] CUSE^J 1 0] *i^li7^f ^7 h u 

(ELf^iii:i^9) Kjg/B-r * - £ ti^TfiEr* 
•So -^fllftH 1 2 (3^-r o 
30 [01701012 \%*%mm<J>7 ? f- ^7MJn 
lELf^^M(7)[HlMT^^ 0 8n«5fi«S: 

sit^o, -^jf 2ZfcttX2ri»i (v-^fflU) sesjess 

8 2, Y^fS] (y-hffll) ttft|5|K8 3A*RtfP>nTV^ 

So 3ft, s^««8 i <D&mm\z, v *>?mr 

FT84, 3>r>^85, l«fflfliTFT8 6> E 
LSf87^tU 7^yf>^TFT84CX^ 
(7 8 8a (3fti*8 8b) , Y^fpJ 
«^« 8 9a (3ftte8 9b, 8 9c) 

*«KSns e 3ft, mtft$TO/f! T F T 8 6 
40 i9 0a, 9 ObtfSHKSft-So 

[0 1 7 1 ] *fkMm<D7? r ^7F'J^7iELf 
-f *7U>f "CI*, X^frig!j[E]gg8 2 3ft(iY^ft®i& 

t, ««ESJ«lfflTFT8 6i: LTHUffiCMOSlHlKfl[)n 
^+ *;WS!TFThl^-«i£<0TFTftm>a;L il^'C 
3ft, ^^yf>^TFT84i:UBli:^ 
LftH*TFTftfflV>Sr t^-Ct^o 
[0 17 2] ^^5, ^HffiCT^T^x 4 :/-7 h 'J 
ELr^yM«gl4 (C) C^LifcT^ r h 
5^ 'J ^*g&ftfESLft&, ^$gt:J;i}ELiW 
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£\f*imx$>L HS£#J3-5, 7$tz&8<D^?n(D 

[0 17 3] tmffiffl 1 1 ] *HSE0yTte, 

^^i^oV>Tlft^1-^ 0 frfc, g]l 3 (A) ti#^<7> 
EL^^g<9_limE)"e£>9, HI 3 (B) &^c?>£t® 
H-C&3 0 

[0 1 741 HI 3 (A) K*5^T, 4 0 0 2tt2£«4 

00 1 (HI 3 (B) CD±Kl»j«SiifcH*«, 
4 0 0 3 « V-^AIKI&IhIK> 4 0 0 4 hfllSfb 

ess-c^s, -tK-^n©e»i5iKttgB«4 o o 5 *mx 

FPC (7l/^yy;^'jy^-^ 7 M 4 0 0 61: 
[0 1 7 5] ^ SXglU 0 0 2, V-*«ffi» 

his 4 o o bmmm®&4 o o 4*mts£o 

\ZLX& 1 *>-;U#4 101, *A-*J" 4 1 0 2. jtm 
tt4 1 0 3RVm2 is-)Vtt4 1 0 4d<Rt*e>nTV 

So 

[0176] Sfc, B 1 3 (B) ttB 1 3 (A) £A- 
A' «U:M0l:«SU MR4 00 KBifcV 

-xmmm®&4 o o 3 £**jiaigftTFT «au 

ntiinf + ^;HTFTt p *;HiTFT£H 
^LTV^ 0 ) 4 2 0 1 RTfM%&4 0 0 2*1***1* 
IMJffllfflTFT (EL^f^^lf^SJit^TF 
T) 4202/iMjnT^^o 

[0 177] *H27&#J-CI2, IiTFT4 2 0 1 Cligl 

1 ©cmoshb^h ir#a©cMosiHiB#m^ 

*1, llH«ifflTFT4 2 0 2C(JE! 1 Olf TFTi: 
l^ir^ig^TFTdSm^ftSo 1^4 00 2 

iz&m.ffi$mmTFT4 2 0 2^y~ Mrsttsnfcfc 

^4 (H^-ti-T) #H 1 H—afcfiTR 

[0 17 8] SSiftT F T 4 2 0 1 MI^TFT4 2 0 
2©±trtt«Bg*fS-C)&:*JBHI«»K ffgftl) 4 3 
Ol^JSS^n, j e©±i:iSTFT42 0 2©Kl/-T 
>fc«Sl»l3SMK-r*BX«ffi (Hffi) 4302tf»iJ 
£*l£o ili^mS4 3 0 2 £ LTt*tfc*W»©;*tl^ 

[0179]* IT, @^m@4 3 0 2CD±^*i*6»JR 
4 3 0 3 tf^fiSSJ-U !6Sl4 3 0 3lj:IXlS4 3 0 

2 0±£BflPffij&*®j5S$iiTl^ao rc&iflciaJKfcl^ 
T, ili^mai4 3 0 2(Z)±tZ^E L (xbnD;vn 

14 3 0 4#»J0tSil* o ELJl4 3 04te 

^»©t*EL»»$fcii«iE l#*4*/bv^ - 
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(#'J^-&) #m*£*#if*>e> 
[0 18 0] ELI4 3 0 4©»tf*fttt»ttfi!)3R#a 

[0 18 1] E.LI4 3 0 4<D±lZtem?t&*^-?Z>m> 

f>^^>^g4 3 0 5W$n^o £fc, SS430 5 
£EL/f 4 3 0 4(0*S»r??ft-r**»^»*ttffi*J* 

«flcRt*A\ EL14 3 0 4fc£*3:fctt##x»B 
ft-e^dEU K3S-t>*»trjS*n$-ti-7kV>**ttffi4 3 0 

10 1 82] ^lX^g43 05li4 3 0 6t^$ni> 
20 «*ta3V^xBe«4 0 0 5fc:*«»fc:SS«Sn6o sit 
4 0 0 5tt»ffi4 3 0 5fc3r^<0«JE£^Aafca&0E 
i^T^O, ^Htt7^^43 0 7^iHTFPC 

400 6iznm,6tiizmm2ti2>o 

[0 18 3] £olZ LT> dj^mS (KtS) 4 3 

02, ELB4 3 0 4»r;»S4 3 0 5^P)&4EL* 
fTO^n^c :©EL*m Sly-^4 10 
l XtfM l ->-;v#4 l 0 l t:j;otSS4 0 0 l cifli 
o^iosn^* a-#4 i o 2 ra^n, 3fe*#4 1 o 

3fr £9$fA$*iT^6o 
30 [0 18 4] *A-#4 1 0 2£LTti, #7***, & 

rt^-et^o -f^^i-y lt&, frp (f i 

berglass-Reinf orced Plast 
i cs) S> PVF (^'J ¥-)uyj\,*^<{ k) 7 * ;u 

^-')A / t'f;^PVF7^l/A^70-7^^At 
^ [0185]fiU EL3g^*>^05feoait^^^*A 

X^f^7-f^A|/;|j;7^U;k7^ ^Oi^ftSW 

[o i 8 6] ytm&4 i 03t Lx\*%t\-mm<t 
®mztz\t!*mitmm*m\,^z£&x2, pvc (# 
>; e-;u^o^^ k) , s« » j -r ^ h\ 

S/'J3->«1, PVB (^°'J^-;u^^7 
^) ^fctiEVA (if U>fcf- ;V7-trf - h) ^ffiV^ 
5(? ^:i:^-C^5o ZC0?tmtt4 1 0 3CDF*3fflC»fflttft 
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[0187] 3t*^4 1 0 3 <Z> + * 

E*«;«»tSAy 7 rii: LtttS-4 3 0 5±K»J!§ 

10188] If;, EI4 00 5tt**#*tt7 -f^A 
4307^r^LTFPC400 6 £«ftft£Slft 

E»4 0 0 5lil*»4 0 0 2, V-*«B»EItt 

4 o 0 3^t;y- hdi®i&[5jK4 o 0 4^p>n^§t 

$:FPC4 0 0 6i:gA, FPC4 0 0 6 

[0 18 9] Sfc, **J6ffim*» l 5/-^** 4 l o l 
OlMMr;FPC4 0 0 6 0>— J:-*£*2-> 
-***4 l o.4*«», EL*ft«aSi:#«^6» 

L^81liH««tJl,'3-5, 7£/cte8<ZH>-f*lO!> 

[019 o] - c ti*»c58 *=>izmmti:mmm&*® 
i 4 i 5 (a) \°i&m*m i s 

(B) 0 14, El 1 5 (A) Rltm 1 5 (B) 

[0 1 9 1 ] H 1 4 K&^T, SS4 4 0 1 ±{ZW>tt *b 

;tP)nfci*TFTtffiv^T»«sns. ft^r, m& 

©IttWttB 1 OB*TFT0)ffiMS:#BR"rntffiV> o I 
4 4 0 3T^£n3E*St*, ^-fyfV^fflTFT 
44O20y-hlg44O4a, 4 404b^f^i: 

[0 19 2] yf>mFT4 40 2©K 

l-f >Ki^4 4 0 5tt«l«»fflTFT4 4 0 6<Z>Y- 

hl®4 4 o 7£«ft»K:»tt;*ia-cv^o ft*, s»e 

(MTFT4 4 0 6 tig] 1 0CMOSl°]&g£f^/£-r& 

P f ^;HTFT^^tw$iaSo Sot, mm 

comwitm l © p f + ^;HT F Toli%#itia^ 

[0193] ^^f yf>mFT44 0 2Xt/«»E*J 
MTFT44 0 6C5±Ktt»l 3 >14 

4 0 83&«»tte>ll. ^OiKfflffij&^ftSTSfcBU 4 
0 9«/S$n^c fS<bl4 4 095rffl^TTFTC 

rtSnaELJ»tt#*K»v^fctf>. SH^ff«ts:i: 
tcfc^T**Tft*j6w-r»^#**o Sot, ELJf 
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[0194] ifc, 441 0ttSfl»lR^c,ft4l3R 
(ELf^il) TabO, 1MJMTFT44 
06©FM >E^4 4 1 1 (zmft»t»«Sn^ 0 * B 
^m®4 4 1 Oli, SSW^S^i: LTKft-f >W&£ 

mtzztvit&to. mat* >WAtmit&%it<D<t 

SI A] t 4j CO V> T^fiS L T 1> A V> 0 
[0 19 5] liSmS4 4 1 0<D±lZ\ZE LB 4 4 1 2 

*^Jfi«"Cf±R (*) , G (HO , B («) (7) 

WT«^«fetr<i:»?<S^T-**®ELtt*4^^J56LTV> 
£o Jicftlfttzte, JEJUZAISt LX 2 0 nmf©»7^ 
o^r-y (CuPc) 8l£Rtt, *<B_hK:»#Bfc L 
T 7 0 n mip0 h 'J 'J / 7 F7;M--)A 

ggft (A 1 q 3 ) Kfc«»fc«Jf**fc LTV** 0 Al 

20 [0196]flL, W±CD«l«ELHh LTffi^*::*: 
a>"CS**«EL*t»ct>— «-C*oT, ^ni:RSt5 

0^aELtt^^^«#JWti^*DO«-*4^ffiVN^r 
[0197]*»:, E LB4 4 1 2<D±lZl*myt&<D& 

TO^^^ng4 4 i 3* 5 »itp>iaSo ^mmmom 
a^^^so *«vNTtAv> 0 femttntLx 

[0 19 8] Z(Dmm4 4 1 3 *"C^jflcSn/i^jS-CE 
^ L«f44 14tfgfitt4o ftfe, ::tv^^ELSf 
4414tt, iii^m® (IS) 4410, EL1441 
2MISS4 4 1 3t»/SSnfcayf>itS;Sto 
[0 19 9] *SIJE«t:*3tt-5H*©±H«iS& 
015 (A) £m>T!ft^-r£ 0 ^-f^fV^ITFT 
4 4 02©V-^tty-^Ett4 4 15i:8«Sh, K 
UOIiKUOEl4 4 0 5f:ggE$n5c I/;. K 
>S»4 4 0 5 litaEM»lTFT4 4 0 6 ©y- 
MS4 4 0 7[:<8fti:8RSn5, mMSJ® 
1TFT4 4 0 60DV-^ttSfflttJ&tg4 4 1 6 CfM 

5^ fitSttSh, Ki/>f>iiKU>fyES4 4i7(:Sft 
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tt£*KS;Ha. KU-f >E«4 4 1 7ttj«*-e 

S*Sn*B*«fli (AC) 4 4 1 8£**tt£««Sft 

So 

[0200] 441 9tSSn-5f8i:tt« 

4 4 1 6 nfc*#M4 4 2 0 , Y- 

4 4 o 7 t0m-cM!$.2nz> o ttz^ y-Mi4 4 0 

ISA 4 4 1 6T®JftSft*&*fc«#S*fc-LT^* 

[0201] *3iss^joD««ti. mmm k 3- 
[0202] immw 1 2 ] **jfi«rtt, uss^j 1 1 

tie KWKliH 1 Ofcffll^o ftfc\ 0 14 — (7) 

[0 2 0 3] 0 1 6TttfffiSMTFT4 5 0 1 £ L 
T0 1 ©CMOSElK?:^JES-r^n^^*;HjTFTt 
H— «it<0TFT&fliV^o ^H, IMMTFT4 

5 0 1 0^- hm®4 5 0 2ti;W yf->^ITFT4 
4 0 2<Z> K l>-f >E»4 4 0 5"tr»ttSnTV^* 0 * 
fc, tI8J»fflTFT4 5 0 1"© K U>f VE»4 5 0 3 

&m%mm4 5 0 4K««totz««8snTv^ 0 

[0 2 0 4] E Lfc^KUfrfr-aWEtf 1 0 VH±t44 

!W»fflTFT4 50 ULTH1 ©nft^/HTF 
T3 0 2 fcl^— «j£©TFT£flH>S;:£te#»T<& 
So ELtfC^StE* 1 0 VJ^T"Cfen« 

©■Pnf t*;HTFT3 0 '2^5>LDDfi«l 14* 

««&Lfc««(&TFT&fl!i*Tfc&i>o 

[0 2 0 5] *3I*«-Ctt. iifg4 5 04^EL* 

s Q y^^^A^uf ^a^o^i^ 

JflV^tf. SM© 1 it l< li 2Kt:«t StcS^ p» 

[0 2 0 6] li^mS4 5 0 4©ii:ttE L14 50 5 
WJia^o ft*5, B 1 6"Ctt— B*UfrH3*LTl* 
ftV^ *3i$£#jriiG (SO fc»#LfcEL«*JK* 

VM&LT^Zo AftttKte, IfftAit LT2 0 n 
mm<Dy v it 1 ) A (L i F) R£»tt, *<DJt\Z& 
^li:lT70nmf©PPV (# 'J y x - u y tf 

[0 2 0 7]*!:, E LI4 5 0 5 <D _bfc: liSW#«R 
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»{b^XtfettK-ft-f A^ftS#m'R£fl!^ 

[0 20 8] ^©iS4 5 0 6 ItM^nfc^tE 
L*f4 50 7^lSt4o ft*5, ^wT'l^EL^ 
4 5 0 7li, 11^1® (P£g) 450 4. ELB4 5 0 
5Rt/»ffi4 5 0 6 -e^Snfea y^y^SrjtTo 
/0 [0 2 0 9] ft*5. *^*E^JCDm^^Jffii^TFT4 5 0 
lliy-h«S4 5 0 2i:LDDfi«4 5 0 9a, 45 

s e h^n 1.5 (a) , 

(B) i:^ lfc««pgl4 4 1 8 i:H*0aig*j*fct 
Sr £^tg-C£>S 0 Wfc/EL^jRttBfcrS^/WB 

[0210] ft*5, *^#Jco#f/i5tli, §|S£#J U 3 - 
20 5 , 7Sfc^i8C0V^m©«J5J^i:tiiftK:fi*^i^-B■T 

ms-tsr h^pjtg-efeSo 

[0 2 11] C*««l 3] siag«i 1 

t L< ti^SE^J 1 2 Kj^LfcE L^^^BCDffl3g«ig© 
#J£0 1 7 (A) - (C) tr^To ft*, **J6«fc*3 
VnT, 4 6 0 1 fcfcyW y f-y^TFT4 6 0 2 <Z> V - 
^EI, 460 3li^^yf >>/fflTFT4 6 0 2©y 
-hEMU 46 04(ifWMTFT, 4 60 5»3 
4 6 0 6. 4 6 0 8(iilft^ 4 6 0 7 
(iELffi:t^ 0 
30 [021 2] HI. 7 (A) te. -o©BSfHT«8fEtt» 
l4 6 0 6^i^l/:f^©^jt$,^ o 1P*>. --^C7) 
H*A<««fEttJS«4 6 0 6 * + J: -5 C 

[0 2 13] 0 17 (B) tt, M«I4 6 0 

8*y- h^j®4 6 0 3 ii^FfftStt/iW^^ffil-CS) 
So ft*5. 0 17 (B) Tte«8tt«»«4 6 0 8 tf- 

^14 6 o 3 t^afte>ftv;«fcdni8^fc«istfto 

*g^> StitS84 6 0 8 h Efi4 6 0 3 ^"CH 

[0214] if:, H 1 7 (C) ti, 0 17 (B) CD#| 
£fcH«trm«Ettl&l84 6 0 8 hE®4 6 0 3 £ 

TfrKRW, -ocD|SS*m^tt|g^4 60 8 

■* + *C?irl»»*fc ft s cfc «c»j«-r s^^^a^feSo 
m^ttia^4 6 0 8*y- hE^4 6 0 3atfc 
5^ ^4 6 0 3b©v^ri^^-^^:fifts c fc-5^-RW4^ <h 
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[0215] CSISE^J 1 4 ] *5MS«"Ctt, Hifc^J 1 1 

#J£0 1 8 (A) , (B) C»T. *Xlt0|£*3 
l^T, 4 7 0 1IJ7>f yf>^TFT4 7 0 2©V- 
*EiSsg, 47 0 3(i7^-yf >^TFT47O20y 
-Fffi®, 47 04l««»i]»ffiTFT, 4 7 0 5IJJ 
(*irra;:*:fc»rt6) , 4 7 0 6timat«i^ 
A. , 4 7 0 7te««»J»/BTFT\ 4 7 0 8te«aS*y 
W3y-hEiH, 4 7 0 9teELm?£fZ>o mmfflffl 
fTFT4 7 0 7(7)lbf^roV^li#li 5 F 11—341 
2 7 2^*#HS-r*l:*l\, 

[0216] *««t»WmfflTFT4 7 

0 7 ^1MJMTFT4 7 0 4 i:ELif4 7 0 8 t 
'©MKRltTl^tf, IlSMTFT47 0 7i:EL 
Sf47 0 8fc©Hfcm«MWBTFT4 7 0 4#»» 

0 7tt«miMTFT4 7 0 4 B— T £ 

[0 2 17] if:, 018 (A) te, lo^lf^Tl 
flEfttfttt4 7 0 6£#a£ Lfc*§^0#JT£> & 0 £P*>, 
— o©B*tf«»«*&«l4 7 0 6 * + 

[0218] Sfc, 018 (B) fi, y-hiei4 7 0 
3fc¥ff£«i«ttlS«4 7 1 0*KW\ 7-*EIR4 7 

0 i fcTffcwaanijiBffly- kejbu 7 1 1 

^^J"Cfe^o 018 (B) ^«:«8t#U&jtt4 7 

1 0 hE*§4 7 0 3 £#fifce>&l><fc?fcgmfc 
«ififcftoTVNSj&^ W*#»ft3JBfc»J5*$n*E« 

zz>o zv>m&, mmmi&m4 1 1 0 zy- kejbu 1 
[0219] immmi 5D **js«-c»i, xxfli 1 

L< \$%nm 1 2tr^L^EL^^B0!)P*«igCD 
#J£0 1 9 (A) , (B) \Z7jk? 0 fcfc, *HJS«aj^fe 
V>T, 4 8 0 1 I*** y f y^fflTFT4 8 0 2CDV- 
XE», 4 8 0 31**^ y f y^fflTFT4 8 0 2<0Y 

-hum. 4 8 o 4 \tm.ffi.9mmT ft, 4 8 05&3 

(HV&TZZtlj-zjm) , 4 8 0 6 lim^ttj£ 
IS, , 4 8 0 7MifflTFT, 4 8 0 8 tifg*/8 
hEIS, 4 80 9«ELSfi:t^ i^TFT48 
0 7©i6ftfc:oV>Ttt4*JH¥l 1-3 3 8 7 8 6 

[0 2 2 0] ffi^TFT48 0 70 K l^f y«K«t«| 
8iTFT48 04©y-h*:SHSn, mtft$J®)/8T 
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FT 4 8 04®y- h«E*»fflttKRftSii-*£ fctf 
-CtSct-Jfcfc^TH*. 4*,'«SffiTFT4 8 0 7 
linf a;HTFTh IT^pf + ^;HTFTt L 

^«TFT4 8 0 2 £m-m&£?Z>Z£tf&l£ LW 
[0 2 2 1 ] B 1 9 (A) I*, -oogSMTW 

-»EtH:IS«4 8 0 6 Sr^Jii: Ltzm&<Dffl?& Z> 0 SP*>> 
no©B*36«*atflttft«4 8 0 6* + 'L>K«*t»fc&* 

[0 2 2 2] m 1 9 (B) li, y- hEf£4 8 0 

3 £Y?TlZ?gffimi&m4 8 1 OfcKlt, V-*Ett4'8 

o i t^fT^m^mY- b&m4 8 1 1 ^mv^m-so) 

&\-C$>Z>o &*5, 0 19 (B) -Cli««E«iai»4 8 i o 
£Y- h@£i4 8 0 3 fcfcV^ -p £R»fcHjfi 

£o - mMttMi^4 8 1 0 hEIS4 8 o 

20 3 i:tltI85:ttt$t§: 11^3$ 

[0223] mmm 1 6] ^^oel^e^i 

0114, 1 5-eJiTFT* = o»ttfc0J£jS LTl>£ 
Eo7!>MAo(Z>TFT*»ttTk#fc&lv 

«e L»s*n©H*«ififc:iR5esnrfc:*jig-r*r t 

[0 2 2 4] C^SE^J 1 7] *»W©*«i3t^«iS^^ 
2 0-22 C^to 

[0 2 2 5] 02 0 (A) te9MffmB-e&D, *ft2 0 
^ OK #^ffl*352 0 0 2, *^A»»2 0 0 3, 

352 0 0 4, »^Yyf200 5, 7>rt2 00 6 

-e«/asna. xftwamnft^mmitm^z o o 4 

*ft«©4 £ *#EIg5tt*^rai*»2 0 0 2, 

um2 o o 3 ^/ctic pu^^ ^ *)&\zm^z>z£tf-e 

[0 2 2 6] 020 (B) tefcff 

2 10 1, S$S2l 0 2, *^A»«2 103, iff 
^-fyf2104, Ayf'J-2105, ^^35 2 1 0 
6"CSja$h5o *»W©m«**ttB»i*«»2 1 0 
50 2^, **W®#*#|ggS»i*FA*»2 1 0 3*fctt 
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[0 2 2 7] 020 (C) tt^W ;U 3 y f ^ - 9 
-fcf^n y tf *#2 20 K **7SP 

2 2 0 2, SM2-2 0 3, »^^y^2 2 0 4, M 
SS2 2 0 5-Ci«Sn4. **«©t«*¥«ltt« 
^S»2 2 0 5(3, *£W<&¥#ftlH]g8ttC PU^^ 'J 

[0 2 2 8] 02 0 (D) ti =f- ^/HJf* < * 7 U -f *? 
*0\ #ft2 3 0 K *^SB2-3 0 2, 7-AS$2 3 0 
3T«J5*2tt*o *«W©*ft***lttt*««2 3 0 
2K, *^^0*^ftlH]^{iC PU^>^ "J»fcJHH* 

[0 2 2 9] 020 (E) li'J7^Di?x^- (-/a 
vx 9^ a >TV) "CfcO, *ft24 0 1 , 3tm»2 4 0 

2, ^ggl2 4 0 3, i*lf-A^/'Jy^24 
04, 'J7l/^^-2 4 05, 2406, 7^'J->2 
4 0 7-C«J5Jc£ftSo *^(«iS^gI2 4 0 3l: 

**w<&¥Wtt[i]KttCPu*y* 

[0230] 020 (F) li7o>h^o^x^^-t 
fe«9, #f£2 5 0 1 , 3tW2 5 0 2, SM^gi2 5 

03, *¥*2 5 0 4, 7^'J-y2 505t?M$ia 
£o *«Wtt«[Sa^*B2 5 0 2^flav>S^i:**"e. 

[0 2 3 1 ] 02 1 (A) li^-Vt^^yifa-^^ 
$>9, ##2 6 0 1 , fft^A£/SS2 6 0 2, 31^35 2 6 
03, K2 6 0 4#**tr.. 

«Bte*^SP2 6 0 3K, *^©*iftlH]8lKPU 

[023 2] 02 i (b) \*w,?mmm& (y-^a 
«) -c* o , 2 7 o i , esKtt 2702, 

2 7 0 3^r/3yho-7-2 7 04$:§tf o d ^m^y- 
Sfta^ £ ffi* £ K/^l^lfc^ 7 0 5Stf 
31^35 2 7 0 6 fc^tr^x 4 ^^U>fi:tB4Sn 
£ 0 a > h n-^- 2 7 0 4 £##:2 7 0 1 tCDfflCDm 

m^mztz\*^mm&m titter << ^ cd^ict) 

3o *SIJEWett*^H8S:-by*9 : SP2 7 0 7, 2 7 0 8 
31^352 7 0 3, 2 7 0 *ftM©^#f*:lHlKJiC 

PU^^^t 'J^k/bv^* :h^tt-5o 

[0233] 021 (C) li/o ^ AfciSSLfciSg 

&??£^B) *ft280 1, ^2 8 0 2, 

*k^- #352803, 8BfiflEft2 8 0 4Xl/»ff^-f y 
f2 80 5*4tr. d <om&W±&W.\*nZ»m» 

tLTDVD (Digi tal Versati leD 
i sc) , CD^£flH>, ^il«ff^lft®ig»*>y--A 
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**Bte»5Ras2 802^cpu^^^e ';^w::/bv^3 

[0 2 3 4] 02 1 (D) \*Ti?9)Vi3jt ^T$>9, # 
»2 9 0 1 , ^352 9 0 2, Jg§SS$2 9 0 3, SfcfM 
^^2 9 04, S&35 (0^i±-f) ^ttfo *^£> 
2 9 0 2^CPU^^'J 

[0 2 3 5] frfc, 02 0 (E) ©'jyyoi/i^- 
*>02O (F) (7)7n>h7 p n>?x^^-^ffiV>^)^h 
70 ©rS*3t*x>^yJro^T©s¥ffl3tcBJM«:H2 2 H 
^to frfc, 02 2 (A) teft^xy^v-e&O, 02 
2 (B) Irt¥xyy>(:rtl$n?>»m-Ci) 

[0 2 3 6] 02 2 (A) fc3R-r#¥x>s;ytt, ft® 
ft^3 0 0 K ^ 7-3 00 2, 3005-300 
7, ^^n>fy^§7-3003/3 0 0 4, 
>X3008a~ 3008 c, /'JXA301 K Ki&iS 
^3£fi 3 0 10, Sjtf 3012 £^tr 0 &Stft^ 

^30 1 2Ji, &mis>Z*m7Ltzft¥Xi-et>2>o *^ 
20 JfiffllttKiSl^ttB3 0 1 O£ = ^te/Br*=t65tC!>0U 
IfiStfcoTt 02 2 

(a) ^K^x^w^LfcftgSK^ ft^uyx, 

[0 2 3 7] 3=fc, 02 2 (B) C^t^^:, 
3*^3 0 0 1 I*, %:M3 0 1 3, 3 0 1 4, ^J5*y M X 
A3015, 3V^-^UVX301 6. 3020, U 
3 0 1 7, 3018, I«Mf3 0 1 9 

£^tfo 022 (b) izmLtzytmyt¥3ki*ytw 

30 £2o£iWc#, -oti^V^L N EoUl^LTU 

t L< ti I R7 ^ ;WA#£»l*T cfcV\, 
[0 2 3 8] JUJ:C!>«C *SWOSffii5HfiStoTiK 

^ /S C T © * £ ^it ^> Z £ Itt -5 o 
[0 2 3 9] 

^tt5 fl tCDtz&b, AM-LCD^ELS$«Il:ft 

tiECTaaJkttiEcoTFTiElt^l ^ ^^Tlgi: & 
0, *»**KBcDttfiB^««lfe**liK:i&j±$-&4^ 
fc*«-CSft. ^LT, -tfl!)J:-5&*«t3t*KBS:*saP 

[0 2 4 0] *«3t*«gB©H*»»rfeV%T, X 
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